100               CHEMICAL ANALYSIS OF  SPECIAL  STEELS
other words, leave only enough acid to keep the iron in solution. (However, care must be taken not to overdo the removal of the excess of acid, as basic iron may separate in the solution when it is heated for the precipitation of phosphorus.) Add 20 c.c. of water; filter through a 9 cm. ashless filter into a 150 c.c. beaker. Wash the residue on the filter until all yellow color due to chloride of iron is gone. About 15 washings should suffice. Wash every other time with i : 20 hydrochloric acid. If the volume of the filtrate and washings is over 50 c.c. reduce it to that amount by evaporation. Heat to boiling, remove from fire, precipitate with molybdate solution, and finish the phosphorus as in steels. The residue obtained from the second evaporation of original filtrate from the tungstic acid, etc., after being washed free of color of iron chloride, is further washed free of iron test and burned off in the same platinum crucible with the residue from which the silica was removed by hydrofluoric acid. This total residue which constitutes the tungsten oxide plus small quantities of iron and chromium oxides is weighed again. If the original tungstic acid was thoroughly clean and yellow before the first evaporation to 15 c.c., then the amount of chromium oxide is negligible.
The WO,-} + Fei:O;; + (V-jO'i residue is fused with five grams of carbonate.' of soda. The melt is dissolved with hot water. The small residue ot iron is filtered out and washed free of carbonate. It is burned to a red llake in the same crucible, which meanwhile has been thoroughly rinsed free of carbonate with distilled water. The residue is weighed and its weight deducted from the weight of the W():j + I'V-Ai I (V:,();{.
If the filtrate from the carbonate fusion is quite yellow, make it acid with sulphuric acid, boil with a slight excess of permanganate, and determine the chromium as in steel.,.1' Calculate, the milligrams of chromium found to chromic oxide, and deduct it from the W03 + Cro();j. The remainder is the tungsten oxide, which multiplied by 70.31 and divided l>v the weight taken for analysis gives the percentage of tungsten. If the
* Or determine the chromium by color, page ji.